Cardioselective profile of AF-DX 116, a muscarine M2 receptor antagonist.
AF-DX 116 (see chemical name below) is a competitive antagonist of muscarine receptors in peripheral organs. In contrast to pirenzepine, its behaviour in functional experiments indicates selectivity for the M2 muscarinic subtype. In pithed rats AF-DX 116 inhibits vagally-induced bradycardia, an M2 response, (ED50 32 micrograms/kg i.v.) in preference to the M1-mediated pressor response to McN-A-343 (ED50 211 micrograms/kg i.v.). AF-DX 116 further discriminates among M2 receptors, showing a high affinity for the cardiac muscarine receptors. In isolated preparations, AF-DX 116 has a tenfold higher affinity for the muscarine receptors of the heart (pA2 7.33) than for those in smooth muscles (pA2 6.39-6.44). The same profile appears from animal studies, where the compound is a more potent antagonist of either endogenously or exogenously activated cardiac muscarine responses as compared to vascular, smooth muscle or secretory responses. In general, the ratios of potencies (ED50) observed in cardiac vs. other muscarine mediated functions ranged between 30 and 50. Atropine showed no discrimination, inhibiting all muscarine responses in the same range of doses. In the conscious dog intravenous AF-DX 116 increased basal heart rate, and completely reversed the reflex bradycardia induced by clonidine. Tachycardia was dose-related (ED50 79 micrograms/kg i.v.), and occurred independently of background sympathetic tone. AF-DX 116 clearly distinguishes between M1- and M2-mediated responses; it also emphasizes the long-recognized heterogeneity among the peripheral M2 subtypes. AF-DX 116, for its pronounced cardioselectivity, may have a therapeutic potential in the treatment of sinus bradycardia.